, g E G, form a basis for L as a vector space over K (see [21] , [9] ). Such a basis is called a normal basis. Conner and Perlis proved that if K = Q and the degree of L over Q is odd, then L has a self-dual normal basis over Q (see [7] , (V.3.3)). They asked which ground fields K have the property that any Galois extension of odd degree has a self-dual normal basis. The following result is a consequence of (2.1):
THEOREM (see (5.6)). Any finite Galois extension of odd degree of a field of characteristic not 2 has a self-dual normal basis.
It would be interesting to know whether this holds for fields of characteristic 2 as well. The following theorem implies that this is the case for abelian extensions. The proof of this result (see Section 6) can be read independently from the rest of the paper.
THEOREM (see (6.1)). Let LIK be an abelian extension of degree n and group G. For finite fields this is proved in [17] .
Witt groups of algebras. This section contains some results on
Witt groups that are needed in the proof of the main theorem (see (2.1)). It is based on W. Scharlau's paper [25] , especially on Section 5. We begin by recalling some definitions and basic results about hermitian and symmetric forms (see also [26] and [15] ). Since N and N' are A-vector spaces of the same dimension, they are isomorphic. It is well known that the metabolic forms (N, g) and (N', g') are then also isomorphic. We give a proof of this fact for the convenience of the reader. Let G: N -* N* be the isomorphism associated to g as in (1.1). Since (N, g) is metabolic, there exists a sub-Avector space P of N that is equal to its orthogonal. Let Gp: N -P* be the composition of G with the projection of N* onto P*. The kernel of Gp is P. Therefore dimA(P) = 1/2 dimA(N). Let P' be a direct complement of P in N. As P is totally isotropic, G(P) is contained in P'*. The map G is injective and dimA(P) = dimA(P'), hence G: P -P* is an isomorphism. The restriction of g to P' defines a (possibly singular) E-hermitian form k: P' x P' -* A. Let F: P' -P* be the map corresponding to -1/2.k: P' x P' -* A as defined in ( 6. Self-dual normal bases for abelian extensions. This section can be read independently from the rest of the paper. Theorem 6.1 below is partly a special case of (5.6). The proof given here-for abelian extensions-is much simpler than the earlier proof of (5.6). Let g be a generator of G and assume that B = (a,  g(a), g2(a), g3(a)) is a self-dual K- + g2(a)][g(a) + g3(a) ].
Proof of (ii).
As the second factor of this product is the image under g of the first one, both have to be zero. This implies that a = -g2(a), contradicting that B is a basis. PROPOSITION 
6.2.
Any abelian extension of odd degree has a selfdual normal basis.
For fields of characteristic not 2 this is a special case of (5.6). Before proving the proposition, we use it to complete the proof of (6.1). 
Proof

